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ABSTRACT : PROBLEM TO BE SOLVED: To easily manufacture a single mechanical structure 

although It has 22 resonance modes by coupling a 1st resonance mode connected to an 
external circuit and a 3rd resonance mode which is connected toThe external circuit with a 
2nd resonance mode which is not connected to the external circuit. 

SOLUTION: The sectional shape of the resonance structure body 1 cut with planes 
parallel to the electric field vectors of the 1 st resonance mode and 2nd resonance mode is 
made not square and, for example, some comers are chambered 12a and 12b to couple 
the 1st resonance mode and 2nd resonance mode with eacrTother. Similarly, the sectional 
shape of the resonance structure 1 cut with planes parallel to the electric field vectors of 
the 2nd resonance mode and 3rd resonance mode is made not square and for example 
some corners are chambered 13a and 13b to couple the 2nd resonance mode and 3rd ' 
resonance mode with each other. Then the 1st resonance mode and 3rd resonance mode 
are not practically coupled with each other. 
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* N0IICES * "3P 07301^ h- 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the band pass filter equipment which needs two or more 

resonance circuits especially about a high frequency electrical circuit 

[0002] 

[Description of the Prior Art] The design method of the conventional resonant cavity used as the background 
of this invention is established for many years, for example, the coupling means of that resonance mode, and 
the relation of a dimension and an external circuit is explained to Chapter 5.11 of Microwave Filters, 
Impedance-Matching Networks, and and Couplings tructures (1964 publication). However, in such a 
resonant cavity, it was a usual state to combine with the resonance mode and the external circuit where a 
frequency is the lowest among the existing resonance modes, and to use. 

[0003] On the other hand, in almost all the RFs electrical circuit, since two or more resonators with which the 
same frequency became independent were needed, two or more resonant cavities had to be used, and 
enlargement of the whole equipment and cost quantity were caused. Since especially band pass filter 
equipment carries out cascade connection of the resonator of the same frequency, and is constituted and the 
own loss of a resonator determines the property of a band pass filter, this problem is remarkable, then, a 
machine ~ if connecting independently with an external circuit the resonance energy of two or more 
resonance modes which a single resonant cavity's has structurally, respectively, or each resonance mode can 
be combined appropriately, the miniaturization of the equipment volume can be realized by identity ability, 
and high performance-ization can be realized to the same volume. 

[0004] By JP,49-13 1357,A, invention which constitutes a band pass filter using a means to combine two 
resonance modes which exist in the resonator of square strip structure in general, and which intersect 
perpendicularly mutually, and them is proposed as a conventional technique which solves this technical 
problem. However, in the case of the ** strip resonator, it did not pass to use effectively two resonance 
modes which intersect perpendicularly since it is essentially 2-dimensional structure, but when three or more 
resonators were needed like band pass filter equipment, two or more resonators which became independent 
on the machine structure target needed to be combined. Moreover, although the band pass filter of strip 
structure was suitable for really manufacturing superficially with a surrounding circuit, it had to give the 
shielding case separately for considering as a band pass filter simple substance. 
[0005] As another conventional technique, by JP,5-67905,A, three dielectric rods which intersect 
perpendicularly mutually are arranged all over the shielded space, and invention using three TM resonance 
modes which exist there and which intersect perpendicularly mutually is proposed. In this case, although the 
technical problem that only two resonance modes which were limits of the aforementioned conventional 
technique can be used is solved, the new technical problem that the manufacture approach becomes 
complicated compared with the aforementioned conventional technique produces the structure of arranging a 
dielectric rod to the shielded space. 
[0006] 

[Problem(s) to be Solved by the Invention] It aims at offering the shielded band pass filter using the resonator 
which can be manufactured easily, having two or more resonance modes with single machine structure by 
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this invention in view of the above-mentioned conventional technique. 
[0007] 

[Means for Solving the Problem] The band pass filter equipment according to claim 1 concerning this 
invention In the resonant cavity which has three TE resonance modes which produce the electric field of the 
direction perpendicular to the metal wall which is a cubical cavity substantially, which is constructed three, 
and which counters surrounded with the conductor in the perimeter The first resonance mode and third 
resonance mode which were equipped with an outer join means to combine each and the external circuit of at 
least two resonance modes among three TE resonance modes of said resonant cavity, and were equipped 
with said outer join means are in a no linkage condition practically mutually. It is characterized by having the 
coupling means which combines the second resonance mode which is not connected with the first resonance 
mode connected with the external circuit, and an external circuit, and the coupling means which combines the 
second resonance mode which is not connected with the third resonance mode connected with the external 
circuit, and an external circuit. 

[0008] The band pass filter equipment according to claim 2 concerning this invention In the resonant cavity 
which has three TE resonance modes which produce the electric field of the direction perpendicular to the 
metal wall which is cubical space substantially, which is constructed three, and w hi ch counters where the 
interi or was filled with the dielectric a nd surrounded with the conductor in the perimeter The first resonance 
"mo3e and third resonance mode which were equipped with an outer join means to combine each and the 
external circuit of at least two resonance modes among three TE resonance modes of said resonant cavity, 
and were equipped with said outer join means are in a no linkage condition practically mutually. It is 
characterized by having the coupling means which combines the second resonance mode which is not 
connected with the first resonance mode connected with the external circuit, and an external circuit, and the 
coupling means which combines the second resonance mode which is not connected with the third resonance 
mode connected with the external circuit, and an external circuit. 

[0009] (Operation) Claim 1 constituted as mentioned above and band pass filter equipment given in two An 
external circuit and the first resonance mode first with the first outer join means It is combined, the second 
resonance mode which is not connected with the first resonance mode and an external circuit next is 
combined, and said second resonance mode is further combined with the third resonance mode. The third 
resonance mode with the second outer join means Since it is combined with the external circuit, the operation 
as three-step band pass filter equipment which connected three resonators in concatenation as a result is 
carried out. And since it is the structure which was surrounded by the machine structure target with the 
conductor in the perimeter and which was substantially filled with the cubical cavity or the dielectric, and was 
surrounded with the conductor in the perimeter, it can manufacture easily by carrying out metallizing of the 
metal to the front face of the box of a mere metal, or the dielectric of a cube configuration in the manufacture. 
[0010] 

[Embodiment of the Invention] 

"The example of three-step bandpass filter equipment" 

Resonator» of «single structure Drawing 4 is drawing showing the structure of one example of the 
three-step band pass filter of this invention. Although this filter acts as three-step band pass filter equipment 
with three resonators, it consists of the single resonator structure like illustration. The resonator structure 
chooses as arbitration the structure which was surrounded by the machine structure target with the conductor 
in the perimeter and which was substantiaUj_ fil]ed with the cubical ca vity or th e ctiglectrig^ and was 
surrounded withJhe conductor in the perimeter if needed. 

[001 1] Coupling means» between «resonance modes Drawing 1 , drawing 2 , and drawing 3 are showing 
three resonance mode styles which may exist in this single resonator structure, respectively. If three sides are 
actually the completely same die length of this resonator structure and it lies at right angles, such three 
resonance modes can degenerate and cannot exist However, two or more resonance modes by establishing 
the coupling means between resonance modes explained below can acquire the operation combined 
substantially. 

[0012] <Coupling means of the first resonance mode and the second resonance mode> [Common mode] 
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drawing 5 shows a mode style when the first resonance mode and second resonance mode are in phase, when 
the coupling means which makes the first resonance mode shown in drawing 1 and the second resonance 
mode shown in drawing 2 combine mutually is established. Drawing 6 shows the situation of the electric 
field vector in the cross section of the resonator structure cut at the flat surface parallel to an electric field 
vector at this time. The cross section of the resonator structure has performed beveling to the square angle. 
[Opposition mode] drawing 7 shows the mode style in the case of opposition [ resonance mode / first / 
resonance mode and second resonance mode ], when the coupling means which makes the first resonance 
mode shown in drawing 1 and the second resonance mode shown in drawing 2 combine mutually is 
established. Drawing 8 shows the situation of the electric field vector in the cross section of the resonator 
structure cut at the flat surface parallel to an electric field vector at this time. The cross section of the 
resonator structure has performed beveling to the square angle. 

Since beveling has been performed to the resonator structure, in common mode and opposition mode, the 
path length of an electric field vector differs, so that [coupling-coefficient] drawing 6 and drawing 8 may 
show. Therefore, in common mode and opposition mode, it differs in the resonance frequency. When 
resonance frequency [ in / for the resonance frequency in common mode / feven and opposition mode ] is set 
to fodd, the coupling coefficient K of two resonance modes is expressed with a degree type. 
K=2|fodd-feven|/(fodd+feven) - the first resonance mode and second resonance mode are combined with a 
coupling coefficient K in this way. 

[0013] <Coupling means between resonance modes> The first resonance mode which shows the 
cross-section configuration of the resonance structure cut at the flat surface parallel to each electric field 
vector of the first resonance mode shown in this appearance at drawing 1 and the second resonance mode 
shown in drawing 2 to drawing 1 by beveling not on a square but on some squares etc., and the second 
resonance mode shown in drawing 2 can be combined Although not illustrated, the second resonance mode 
which shows the cross-section configuration of the resonance structure cut at the flat surface parallel to each 
electric field vector of the second resonance mode similarly shown in drawing 2 and the third resonance 
mode shown in drawing 3 to drawing 2 by beveling not on a square but on some squares etc., and the third 
resonance mode shown in drawing 3 can be combined. The first resonance mode and third resonance mode 
change into a no linkage condition practically mutually by making into a square the cross-section 
configuration of the resonance structure cut at the flat surface still more nearly parallel to the electric field 
vector in the third mode, and the electric field vector in the first mode. In the example shown in drawing 4 , 
establishing the coupling means between the first resonance mode and the second resonance mode, and 
establishing the coupling means between the second resonance mode and the third resonance mode, since the 
coupling means is not established between the first resonance mode and the third resonance mode, three 
resonance modes will have combined with concatenation. Of course, the coupling means between resonance 
modes may take the various approaches of mentioning later not only in the approach of beveling on the 
square of this example, and may combine a different approach. 
[0014] «outer join means» 

<Electric outer join means> Drawing 9 is illustrating an example of an electric coupling means among outer 
join means to connect said the first resonance mode and external circuit The central conductor of a TEM 
track was inserted from the^giter^faj ^^ surface perpendicular to the electric fie ld vector of the first^ 
resonance mode shown in drawing 1 r and the circular electrode plate is fonned. SmcTthFmain^eclTic field 
vector whiclTgoes^ cavity wairsurface"fr5m this electrode plate is perpendicular to the electric 

field vector of the second resonance mode, and the electric field vector of the third resonance mode, it does 
not combine with the second resonance mode and third resonance mode. However, since the main electric 
field vector which goes to a resonant cavity wall surface from this electrode plate is parallel to the electric 
field vector of the first resonance mode, the first resonance mode makes the operation which joins together 
and combines the first resonance mode with an external circuit electrically. 

[0015] <Outer join means> With the structure of one example of the three-step band pass filter equipment of 
this invention shown in drawing 4 , an outer join means to combine the first resonance mode and external 
circuit electrically, and an outer join means to combine the third coupled modes and external circuit 
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electrically similarly are established. A magnetic outer join means to mention later as an outer join means, of 
course may be taken, and the approach of being different by the first resonance mode and third coupled 
modes may be combined. 

[0016] «equal circuit» Drawing 11 shows the concentrated-constant equal circuit of one example of the 
three-step band pass filter of this invention shown in drawing 4 . In this example, association between 
resonance modes is equivalent to coupling coefficients K12, K23, and K3 1 . Since a means to combine the 
first resonance mode and third resonance mode in the example is not established, it is K3 1=0. Moreover, the 
capacitor inserted between each third resonance circuit is equivalent to an electric external connecting means 
an input/output terminal and for a start. Therefore, by the coupling means between resonance modes, if an 
outer join means adjusts the amount of association between resonators and center frequency is adjusted 
proper, respectively with the dimension of the amount of association of a resonator and an external circuit, 
and a resonant cavity, it will act as a three-step band pass filter. 

[0017] Example of «property» Drawing 12 is the frequency characteristics of the three-step band pass 
filter of this example, moreover, drawing 13 — this example - setting — both resonance modes — a coupling 
means - chamfer dimension deltas of a corner, and the ratio of the side length S of the resonator structure ~ 
the relation of the fractional band width of deltas/S and band pass filter equipment is shown. 
[0018] "Example of magnetic outer join means" drawing 10 is illustrating an example of a magnetic coupling 
means among outer join means to connect said the first resonance mode and external circuit The 
loop-formation coil which extended the central conductor of a TEM track is prepared in the center of a wall 
surface parallel to the electric field vector of the first resonance mode shown in drawing 1 . Since the main 
magnetic field vector generated in a resonant cavity from this loop-formation coil is perpendicular to the 
electric field vector of the second resonance mode, and the magnetic field vector of the third resonance mode, 
it does not combine with the second resonance mode and third resonance mode. However, since the main 
magnetic field vector generated in a resonant cavity from this loop-formation coil is parallel to the magnetic 
field vector of the first resonance mode, the first resonance mode makes the operation which joins together 
and combines the first resonance mode with an external circuit magnetically. 

[0019] The coupling means between "example of another coupling means between resonance modes" 
resonance modes can realize the cross-section configuration of the aforementioned resonance structure also 
by the approach of the following which is not a square. 

» made into «parallelogram For example, drawing 14 is the example which made the cross-section 
configuration containing the electric field vector of each resonance mode which the resonance structure tends 
to combine the parallelogram instead of a square. 

[0020] » made into «rectangle For example, drawing 15 is the example which made the cross-section 
configuration containing the electric field vector of each resonance mode which the resonance structure tends 
to combine the rectangle instead of a square. 

[0021] « — » which embeds a heterogeneous part and which ends a hole ~ for example, drawing 16 is the 
example which prepared a heterogeneous medium, for example, the matter of a different dielectric constant, 
and the magnetic substance in a part of cross section containing the electric field vector of each resonance 
mode which the resonance structure tends to combine. What is necessary is just to prepare the hole of a 
configuration which is only illustrated, when air is used especially as this medium. 
[0022] » which ends a hole in the conductor on the front face of «For example, in order that it may be 
changed to the approach of performing beveling to some angles in the aforementioned example, may prepare 
a projection, in order that drawing 17 may combine the first resonance mode and second and 
it may combine the second resonance mode and third resonance mode further, it is the example which 
changed to the approach of performing beveling to some angles in the aforementioned example, and cut off 
some surface conductors. 
[0023] 

[Effect of the Invention] if according to this invention the coupling means between resonance modes adjusts 
the amount of association between resonators and center frequency is adjusted proper with the amount of 
association of a resonator and an external circuit, and the dimension of a resonance cavity an outer join 
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means, respectively so that clearly from the above example - the volume equivalent to a single resonant 
cavity -- manufacture — an easy three-step band pass filter can be offered. 



[Translation done.] 



